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Research questions and key issues 
 
(1) Future electricity storage demand for load balancing under different assumptions and constraints (scenarios). 
(2) Impacts on the storage portfolio of electricity grid expansion in Germany, European overlay grid, energy demand trends, 
supply capacities (conventional/renewable, flexible), as well as the spatial distribution of the generation and load units. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3) Under which boundary conditions do electricity storage technologies become economic feasible in comparison to other 
balancing options such as load- and generation management, grid expansion or new mobility concepts (e.g. vehicle to 
grid)? 
(4) Influence of part load, ramping behaviour and costs of conventional power plants on the energy balancing demand. 
(5) Implementation of further storage options into the model environment such as different hydrogen options/types of 
electrolysers, battery types or power to gas technologies. 
(6) Calculation and analysis of an optimal capacity of short- and long term storages: high cycle efficiency and low energy 
capacity vs. low cycle efficiency and high energy capacity. 
 
References:  [1] BMU (2012): Langfristszenarien und Strategien für den Ausbau der erneuerbaren Energien   
  [2] VDE (2012):  Energiespeicher für die Energiewende: Speicherungsbedarf und Auswirkungen auf das Übertragungsnetz für Szenarien bis 2050  
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- Szenario 2011 A -
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2040 2050
0
100
200
300
400
500
St
ro
m
er
ze
ug
un
g 
er
ne
ue
rb
ar
e 
En
er
gi
en
, T
W
h/
a Wasser WindOnshore WindOffshore Biomasse,biog. Abfälle
Fotovoltaik Geothermie EuropäischerVerbund
SZEN11/ STR-2030; 7.10.11
103
37
235
490
351
- Szenario 2011 A  -
2005 2008 2010 2015 2020 2025 2030 2040 2050
0
100
200
300
400
500
600
700
614
631 622
585
564 558 548
562 574
B
ru
tto
st
ro
m
er
ze
ug
un
g,
 [T
W
h/
a]
EE-Wasserstoff
(KWK, GT)
Europäischer
Verbund EE
Photovoltaik
Windenergie
Geothermie
Laufwasser
Biomasse,
biogen. Abfälle
KWK, 
Gas, Kohle
Erdgas, Öl
Kond.
Braunkohle
Kond.
Steinkohle
Kond.
Kernenergie
SZEN11/STR50-A; 7.10.11
-Szenario 2011 A - 
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2030 2040 2050
0
2000
4000
6000
8000
10000
12000
Jä
hr
lic
h 
in
st
al
lie
rt
e 
Le
is
tu
ng
, M
W
el
/a
Wasser Wind an Land Wind Offshore Fotovoltaik
Biomasse,
Biogas Geothermie EU-Verbund
SZEN11/EE-STLei.19.1. 12
Figure 1: Renewable electricity generation, installed renewable capacity per year, total installed power capacities in Germany [1] 
 
 
 
(1) The state of knowledge and existing research- examples: 
a. The existing conventional power plant portfolio is capable 
of balancing electricity demand and supply up to a share of 
40% renewable electricity generation [2]. 
b. Economically driven electricity storage expansion until 2020 
rather unlikely [3]. 
(2) Techno-economical characterisation of electricity storages 
regarding different applications. 
(3) Modeling objectives: least cost mix of generation, storage, 
transmission capacities and their operation. 
(4) Modeling approach: GIS supported and GAMS based linear 
optimisation in the REMix model (Renewable Energy Mix for 
Sustainable Electricity Supply) [4].  
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Figure 2: Structure of the REMix model 
